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Important as well. The dlorlte dyke found near the dlorite hanging walls. It is noticeable that in this mine the
rock on surface, considered waste by
them, but containing great values In
other minerals than copper; und the

and that the ore 1. ssens of various higher grade zinc is quite well e par-siz-

and grudes are liable to be found !n ted from the copper, so that It will

REPORT OF ORIJARVI MINES OF

FINNISH-AMERICA- N MINING CO.

These favorable holes are all near
the eastern end of the mine and ore, Jn
the frame high grade copper zinc ores
that were exposed by the early miners
when operations ceased. Similar drill
holes In the western end of the mine
were not as successful, resulting neg-

atively. This does not necessarily In-

dicate that that portion of the mtne
is worthless, but taken into consider-
ation with the underground maps,
which also show less ore at that end,
it Is suggestive, and shows the ned
of thorough exploration before any ore
bodies can be expected there. Siiph

i.om po:nis quite near the surface
me ground to a depth muc h below the
pirnfiii ooiiom or me mine.

At this compuny's "Uradtorp" pro- -

ofipt.rty lo,ltt.,, , thp pnmn f)( j,lJa
near Skuru station on the line of the
Helslngfors Turku railwuy, and some
four miles from Orljarvl, some work
has been done. The formation Is a
lime and dlorite contact, and high
grade zinc ore has been taken out to
quite a depth along this, contact, und
nlso In a number of pits und open-
ings stretching for a distance of sever
al hundred feet. All these lilts und
the main shaft were filled with water
at the time of my visit, and could not
be examined. I was told that the shaft
wus more than 100 feet deep, and
that a drift running for 40 feet along
the contact, at the depth of 80 feet
from surface, had resulted in the
hoisting of some L'SO tons of zinc ore
ranging from 20 per cent. up. Also
that a drill hide sunk to test the lode
showed the ore continue deeper. Much
of this high grade zinc ore Is lying
on surface at the property. It is
stated that there Is almost a con
tlnuous outcropping of the dlorite and
to some extent also of the lime, be
tween this property and Orljarvl, four
miles away. But as to this my lnfor
matlon Is entirely hearsay.

These ores, at Orljarvl, being a com
blnatlon of copper, zinc nnd b ad and
eiuite sIliciouB, are very base and re
quire careful treatment. In the early
days nothing but their copper could be
handled, but conditions have changed
and It Is now possfble to extract the
bulk of the zinc as well as the cop
per. This is fortunate, as the mine
contains a great tonnage of high
grade zinc ores, while many thousand
tons of zinc were mined and are? now
on the surface of the ground. This
latter was the result of early min-
ing, and was material thrown nsldft
as waste. President John Daniel!, of
this company, estimates that there
are some 8,500 tons of this zinc ore
on the ground, of which 750 tons are

an average percentage of about 33

zinc, 6,700 tons will average 21 ,43 per
cent, and the rest about 9 per cent. 1

consider these estimates, especially for
the quantity of first class ore, too low,
und from my Investigation am of the
opinion that the dumps contain not
less than 1,500 tons of 30 per cent,
zinc, and probably 7,000 tons of 20 per
cent., while "concentration of the piles
containing eire as low us 5 or C per
cent, zinc will result In the saving of

great deal metre, and at a fair profit.

ofib., osslble to mine by far the larger
j r,; vportion of the zinc practically fr
from toni.er. or f r. from :it,v mi.h
percentage- - of copper as would !. worth
separation. This will greatly simplify
the treatment of these ores us an
other, neither being penalized serious-
ly for Its proportion of the other. The
mine Is 18 miles from tide water,
where cargoes can be loaded for shlp- -

mi nt direct by water, to !nc buying
ami smelting works in Ge rmuny and
Wales.

The mines have been developed un-
der eild and unskilled methods, and
with little regard for the safety of
the miners, for the blocking out of ore
bodies for future operations, or for the
extraction of valuable ores with the
minimum of labor In the removal of
waate rock. The deepe st of the great
bottle shaped pits is nearly 300 feet
down, and on the 30 meter level (about
90 feet) late ral developnie (Its are 550

feet long on the course tf the forma-
tion, liy reason of Ihe manner of
working It was necessary that very
large and frequent pillars be left in
the mine, and these contain more or
less ore, probably much, though how
great Is this quantity cannot be ascer
talned until more development has
been carried out. On the wall of some
of these pillars high grade ore is still
in place. The great pillar "Klcphant"
is surrounded by water but this has
probably a quantity of ore. In addi-
tion to what may be in these pillars,
and which can be pretty completely
mined out by the use of modern and
carefully conducted methods, ore is to
be seen at other parts of the former
openings, especially in the Stne-dj- por-

tion of the mine, where some excellent
face's remain. There is a large ton-

nage In these faces. Development
work carried on beneath the Smedje
drift proves the ore t continue In
depth and In high grade. A series of
diamond drill borings was carried out
by' the government some years ago,
and these have proved the continuous
existence of eeipper ores for a depth,
be htath the Smedje bottom, of about
100 in one hob, which continued
in good ore till the l.ering readied
the side wall; to n. vertical depth of

N0 feet. The first of these holes Is
continually In rich ore! the second
continually In mixed ore. except where
seams of barren rock, in which latter
material It was stopped. This latter
hole was driven at un angle away from
the dlorite contact, a fact that argues
well for the persistence', and strength
of ore .lossems at that point.

exploration should be carried out. In
my opinion some ore can be expected
there, as the result of exploration, for
I see no reason to look for the mlne o

play out In that direction. The mtst
distant of the main workings should
be reopened and carefully examined!"

Hut the holes that have shown eyre

have proved about 125,000 tons of mm- -
able ore. As the cores of these dMll
holes were not available at the time
of my examination It Is Impossible : to
state the percentage of copper con-

tained in the rock, but If one may Judte
from previous results of work at tbla
mine and by the former returns, he
will agree with the estimate of Mr.
Trustedt, who computes an average
copper content of 4 per cent., or JO
pounds to the ton, or a total In the
125,000 tons of 10,240,000 lbs. copper
metal. All this is what may be class-
ed as probable ore. It Is in addition
to whatever copper Is to be mlneel
from the ground above the bottom of
the old mine and which ground Is es-
timated at a total of 600,000 tons, a
part of which contains mineral ore of
some grades but the larger shares
of which is not available, and tof
no worth. I shall assure not less than
50,000 tons of copper bearing ground
In this part of the mine, making a
total copper content there amounting
to 3,000,000 pounds. On account of the
condition of the mine underground and
the slight amount of development that
can be considered In proving this
tonnage, it must also be classed as
"probable ore."

I will make no calculation of pos
sible ore In this mine, for the reason
that It is utterly impossible to arrive
at any basis for estimates. It may b
stated definitely that the ore contin
ues below the bottom of drill holes.
but as these are 100 feet and moro
below any point where the geological
condition can be examined one would
not care to prophesy further, except
to say that the chances are for a con
siderable continuance of the enriched
area.

During the old work the zinc ores
(Continued on Page 11.)

dlrte vicinity until the present Ameri-
can company took hold of it.

In the report of Mr. otto Trustedt
on the ore Fields of orljurvl, and pub.
Ilshed by the Geological Commission of
Finland In 1909, lH a list of the few re
ports and pamphlets that refer to
this property. Prefacing his biblio
graphy Mr. Trustedt says: "The liter- -
ature about this, both geologically and
mineraiogicully. very Interesting min-
ing Held, Is very scarce. There does
not exist any comprehensive history
about the ore fields of Orljarvl, a want
mat lias been keenly felt whenever
this well known 'unknown mining
field was to be described by foreign
mining geologists.

Kven In the very latest textbooks
about orljarvl there Is given scarcely
anything but the name."

Owing to the fact that the enrlv
miners in this field knew nothing of
tramming ore horizontally to shafts
for hoisting to surface, or had no fa
cilities for such work, the mine was
opened by a series of truncated coni-
cal caves, the smaller end of the cones
being at surface opening gradually
growing larger In section as they In-

creased in depths. Uuckets hung on
ropes were let down and were swung
as far to the sides of the opening as
possible, In order to reach ore in as
wide a radius as might be. When
these buckets could be swung no fur-
ther, und ore could not be thrown Into
them, no drifts were run and no ore
was trammed ti the bottom of th.
opening for hoisting vertically, but
another bottle shaped shaft was started
close by and the former process carried
on again. In a space of but a few
hundred feet In diameter there exist
half a dozen of these caverns. All
this had a two fold result. In the
first place an enormous amount of
waste rock was broken, mined anl
hoisted to the surface, as It was ne-

cessary that each new cone go down
through all barren rock that might
be In its course in order to encounter
the enriched portions of the vein; and
in the second place there were doubt-
less large quantities of good ore left
by those early miners, which they
were unable to take away. And, for
the same reason they were forced to
mine whatever came to hand, being
unable to make what we would now
call a close selection. The first re
sult is shown In the vast idles of
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crosses a massive Intrusion ttt quartz
felslte at an oLllque angle and In a
course roughly parallel to the gran
Ite anticline. In this softer material
the original colutloris forming the on
have deposited themselves and con- -

centrated. The many movement,
me rai in iirgi-aiur- y m nruig mese sev-
eral types and ages of eruptive rocks
Into their present positions were tre
mendous, and have resulted in grind
ing and decomposing and softening
the rocks of the folsite layer to a most
marked degree. This makes the fel
site more amenable to the action of
the copper bearing solutions or gases
than It would otherwise have been, or
than the. facility with which copper
was concentrated.

Copper ores found In these mines
are a valuable sulphide technically
called chalcopyrlte, with some pyrro- -
tite, or magnetic Iron sulphide, and
contain a large amount of spalerlte,
or zinc sulphide, with some lead, and
they are, more or loss,, gold and sil-

ver bearing. The tract of land upon
which this mine Is situated is a large
one, extending for several miles, and
while mining developments have been
confined to a distance of some 550
feet along the strike of the deposit
similar ore was encountered along
this strike and more than half a mile
away somtlme prior to my visit, this
fall. The Intervening country Is cov-
ered by soil, but the geology has been
traced through, connecting the two
workings, across a swampy depression,
resulting from the erosion of the soft-te- r

felslte, and there seems no doubt
that the formation at the northwest-
erly pits Is the same as at the main
workings. The rock appearance of the
two. so far as they can be seen, are
almost precisely similar. I am told
that off to the southwest, on an Is-

land in Lake Orl, the same formation
comes to the surface. It has, there-
fore, a very considerable length. In-

deed the geological chart shows a
succession of dlorlte dykes, cutting, or
being cut by, other Igneous rocks of
both older and younger ages. These
may nosslbly materially extend the
coppTr bearing area. of

Investigation by diamond drilling
hna shown that there are large bodfes
of copper ore beneath the old 'bottom
of the mine. "Work by the present
management, so far as It has been
carried In the direction of these drill
holes, has proved their correctness,
and that the ore cut by No. 5 drill
hole extends upwards to the old work-
ings. It would appear from the prob
able origin of the. ore and from these
drill holes that the better ore will be a

INSURANCE
toe Slate of Newas a Stock Company by

Becond In the appearance of the mine
underground.

wn.i-- uruuvoraoie conu:;rois sur-
rounded their operations among '.hem
the want of candNs or other suitable
light, forcing them to use long splinters
of dry pine and thus so filling their
workings with smoke that the time of
a full day's work, or energetic work
during the tliortened period of labor,
were olike Impossible. Then, too,
much of their total of openings was
made by means of fire laid against
the rock walls, powder not being
available. This ulded in making pro-
gress very slow and niled the mines
with gases and smoke.

That the early mi.iers were able to
make such a success of Orljarvl for so
many years, and could accomplish as
much their total product of refined
copper during the period Is estimat
ed from the best records available at
from 9,000,000 to 10,000,000 pounds, is
a matter of no little Interest and Im
portance In connection with the fu-

ture conduct of the property.
The ore deposits of Orljarvl are sit-

uated against the northerly limb of
a great anticline of granite that has
had the effect of pushing the deposits
and ore bearing formation to the
north, as they proceed In depth. I
consider this granite as the true
footwall of the formation, and dlorlte
us the hanging. It Is presumed by
Tigerstedt (Finnish Geologlska

that this ore Is what la
called secondary, thut Is, later In
origin than the surrounding rocks,
and under Influence associated with
the dlorite outburst that stretches
ulong to the north of the main ore
carrying formation. In this case the
ore can be regarded as quite deep-seate- d,

and of considerable perman-
ence. It Is, to be sure, entirely prob-
able that the formation footwall of
granite and the hanging wall of dlor-
lte will, at some unknown but greater
depth, come together, cutting out the
opportunity for ore deposition. Should
ihls occur, the mine will then ceas
Hut this Is not liable to happen for
such depth that we need concern our
selves little about it. It is not a'
matter of present Importance,

Diamond drilling and other explor-
ations seem to show that the best ores
lie near the dlorlte. This body of dlor-
lte is strong and, from Its very na-

ture It must naturally be very deep,
and If the mineralization Is, to be as-

sociated with It, and results from It,
ns Finnish geologists believe, there Is
all reason to expect the latter to be
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PRUDENTIAL
Incorporated

r. DRYDEN, President

(ientlemen:
In accordance with your cubled In-

struction, received by nic at Mosjen,
Norway, on, September 1st, I vlslU--

and made an examination of your
mine, Orljarvl, situated In south cen-

tral Finland, on the estate Flskars.
This mine Is In Kiso parish, the pro-

vince of Abo, and Ib situated conven-
iently for transportation, being but 18
English miles from a good harbor on
the Gulf of Finland and 16,000 meters
(10 Kngllsh miles) over a surveyed
and thoroughly practicable railway line
from the state railroad between rs

and Turku. Good public
roads reach the property, and It Is
also situated In a general region that
Is highly cultivated and of a moderate
climate, and that many forests contain-
ing timber suitable for mining and
buildln purposes. Provisions are low
in price, labor Is ample and good, and
the district Is convenient and favorable
for mining operations.

Historically these mines are of ex-

ceeding Interest. They are old and of
long continuance, since openings were
made ihere in 1757 and mining wai
continued for 118 years without Inter-
ruption. The settlement of estates.
deaths and diverse outside Interests
on the part of the chief owners, then
combined to close them down. They
filled with water and were Idle for
many years. One or two attempts
were made to reopen the mines at
times subsequent to 1870, but by men
of small capital or slight experience,
and these failed. It was not until the
present company took hold, three years
ago, that operations became perman-o- p

and were conducted on a scale
commensurate with the possibilities of
the properties. Since then the old
mines have been unwatered, suitable
modern machinery equipment placed
thereon, a shaft constructed In one of
the great pits left by former minors,
and a very considerable amount of ex-

ploration and development was carried
along. Mining In Finland in the early
days was quite a new and unknown
occupation, and there was not that
knowledge, care and detail that would
now characterize operations. For this
reason the early maps and records are
not full nor complete, nor are there
the general historical accounts of this
mining property that one would look

for. The district was practically un-

known to all but those in the Imme- -
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Limited-Payme- nt Life Policy

Premiums payable ten, fifteen or twenty
years, as you select. Policy payable at
death. This policy enables you to get

your life insurance all paid for during
your best earning years. Cost is low,

policy liberal, and fully guaranteed.
Send your age and ask for specimen.
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Jersey

HOME OFFICE. NEWARK,

Prudential Accents are now
canvassing in this vicin-

ity. They have a most
vital story to trll of how
Life Insurance has saved

the home, protected the
widow, and educated the
children. Let them tell

Industrial policies.

AtfeJ 1 to 70.

Both sexes.

Amounts 115 to

1100.000.

N. J.

it to you.

BRANCH OFFICE IN CALUMET
E. L. WH1TTAKER, Supt Quollo Building

H. M. JOHNSON, Asst. Supt. M. B. CHEKRIEB, Asst. Supt.
A. E. LOCKE, Asst. Supt. J. SCOBLE, Asst. Supt.


